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ORIGINAL RESEARCH ARTICLE
In order to overcome the shortcomings of purely smallgauge vitreous surgery and yet reap the many benefits in challenging situations of trauma and endophthalmitis, we performed hybrid vitrectomy with a securely sutured 20-G 6-mm cannula and 23-G superior ports in this study.
Methods
We carried out a retrospective analysis of 10 eyes with fulminant endophthalmitis and 10 eyes with severe trauma that underwent hybrid vitrectomy at our institute. The study was cleared by the institutional ethics committee and adhered to the tenets of the Declaration of Helsinki. All patients had a preoperative examination including best-corrected visual acuity (BCVA), slit-lamp biomicroscopy, and B-scan ultrasonography for posterior segment evaluation. Patients with corneal clarity suitable for vitrectomy and BCVA greater than or equal to light perception were included. Patients with corneal opacities significant enough to hamper vitreous surgery and those with no light perception were excluded.
Patients with dense anterior chamber (AC) exudates and pupillary membranes underwent anterior segment interventions including AC wash and pupillary membrane. The intraocular lens (IOL) was removed wherever surgically indicated. Patients with traumatic cataract underwent lensectomy.
All patients underwent hybrid 20/23-G vitrectomy. Intraoperative notes were analyzed for peroperative complications.
Introduction
Microincision vitreous surgery (MIVS) has rightfully become popular worldwide because of its many benefits. It has been described as a useful and safe technique in eyes requiring vitrectomy for trauma as well as endophthalmitis (1, 2) . The advantages of small-gauge vitrectomy include decrease in surgical time, less patient discomfort, and reduction in postoperative inflammation (3) .
However, there are certain concerns regarding usage. There are more chances of the small-gauge shorter cannula slipping out and entering into the suprachoroidal space. It may also get blocked by dense exudates and fibrin. In addition, a recent study found a much higher incidence of suprachoroidal detachment with small-gauge vitrectomy. In most of these cases, the culprit was the infusion cannula (4).
Intraoperative details like tamponade, associated choroidal detachment, intraoperative bleeding, and intraocular foreign body were noted. Endolaser or laser indirect ophthalmoscopy was done to seal retinal breaks as well as to barrage the retinal periphery. Any complications like breakage or slippage of infusion cannula, entry into the suprachoroidal space, or blockage of the cannula were noted. The BCVA, anterior segment, and retinal status at 3 months were analyzed.
Results

Endophthalmitis
See Table I . Patients ranged from 5 years to 85 years of age and showed varied underlying causes for endophthalmitis. Anterior chamber showed a hypopyon and fibrin in 8 out of 10 patients. Two eyes needed IOL removal, 1 had a lensectomy, and 1 had an extracapsular cataract extraction. Iatrogenic breaks occurred in 2 eyes. Five eyes had silicone oil tamponade and 7 eyes received intravitreal antibiotics. The mean preoperative logMAR visual acuity (VA) was 2.29 ± 0.45, which improved to 1.10 ± 0.72 at 3 months postoperatively (p<0.001). Seven patients had VA better than 20/200 at 6 weeks follow-up. Postoperatively, the retina was attached in all 10 eyes at 3 months follow-up.
Trauma
See Table II . Patients with ocular trauma ranged in age from 21 to 75 years. Three eyes had already undergone primary corneal repair. Anterior chamber showed hyphema in 2 eyes and mature cataract in 2 eyes. Nine patients had retinal detachment with vitreous hemorrhage, all of whom needed silicone oil tamponade. One case presented with iron intraocular foreign body in the vitreous cavity with vitreous hemorrhage, and this was removed with no tamponade. Four eyes needed lensectomy. The mean preoperative logMAR VA was 2.26 ± 0.71, which improved to 1.33 ± 0.50 at 3 months postoperatively (p<0.001). One patient developed inferior recurrent retinal detachment due to proliferative vitreoretinopathy changes at 6 weeks and underwent silicone oil removal, membrane surgery, and silicone oil reinjection. Post second surgery at 3 months, BCVA was 20/200 and the retina was attached. Postoperatively, the retina was attached in all 10 eyes at 3 months follow-up.
Discussion
Our series studied the safety and efficacy of hybrid vitrectomy in extremely compromised eyes with endophthalmitis or trauma involving the posterior segment.
In standard 20-G vitrectomy, all the sclerotomies are made with a microvitreoretinal blade, which is inserted at 90 degrees to the sclera. The infusion cannula is then sutured to the sclera. In contrast, in MIVS, the entry ports are created by insertion of trocars, generally at an oblique angle, followed by insertion of the MIVS cannula. The oblique angulation helps the wound to be self-sealing at the end of surgery. The infusion cannula is not sutured to the sclera.
One of the downsides of MIVS has been an increase in the occurrence of intraoperative serous and hemorrhagic choroidal detachments at the site of the infusion cannula, either due to cannula retraction or blockage (Fig. 1A, and B) . The reason for the oblique cannula getting retracted from the vitreous cavity is due to a smaller length of it being present in the vitreous cavity. As it is not sutured, it can also easily get dislodged into the suprachoroidal space during scleral depression by the assistant. This problem is even greater in compromised situations, especially endophthalmitis, where there is increased choroidal thickness, possible preexisting choroidal detachment, as well as thick purulent material in the vitreous cavity, which could block the cannula. In cases of severe trauma also, the view is compromised, due to vitreous hemorrhage, with possibility of retinal as well as choroidal detachment and thick fibrotic sheets.
Twelve cases of intraoperative choroidal detachment were reported in a series of 338 consecutive 23-G vitrectomies by Tarantola et al (4) .
Seventy-five percent of these occurred in the quadrant of the infusion cannula. The mechanism proposed by the authors was cannula retraction, with direct infusion into the suprachoroidal space or by vitreous incarceration in the short portion of exposed internal infusion cannula in the vitreous base causing hypotony. In contrast, chances of intraoperative choroidal detachment during 20-G vitrectomy are much less (Fig. 2 ) and reported to be only 0.4% to 0.5% by Stein et al (5) . In fact, 6-mm-long sutured 20-G cannula was easier to visualize through fibrin and exudates and did not slip out or enter the suprachoroidal space in any of our cases (video).
The advantages of the small-gauge system also include a closed system with fewer chances of entry breaks and incarceration of the retina into the sclerotomy sites (2, 3). Hence using MIVS cannulas and instrumentation makes vitrectomy safer with reduced vitreous traction and less chance of retinal tear formation. Two previous studies have described hybrid 20/23-G surgery. In the first, by Barthelmes et al (6), which described hybrid surgery for retained lens fragments after cataract surgery, the 23-G superior port was extended in order to accommodate the fragmatome. In the second study, by Lei et al (7) , active 20-G suction was combined with 23-G infusion for silicone oil removal. This allowed more rapid removal of oil than would be possible with small-gauge cannulation.
To our knowledge, this is the first study to describe hybrid vitrectomy with a 20-G infusion cannula and 23-G active ports in eyes with endophthalmitis as well as in severe trauma.
Hybrid vitrectomy enabled us to perform safer vitreous surgery and helped maximize visual recovery in these challenging cases.
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